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Industrial Retooling 


The Easter recess afforded us the opportunity of 
studying ““ Tools for the Next Job,” a booklet issued 
by the Tory Reform Committee. Its object is to 
direct public opinion towards the realisation that 
it is only by increasing the efficiency of industry, 
that is by augmenting the production per man-hour, 
that this country can maintain or improve its 
standard of living. There is a wealth of good 
argument and a modicum of questionable statistics 
given in support of the case. The illustrations 
produced are, however, neither the best nor are 
they particularly well chosen. When dealing with 
restrictions on output of such a character as to 
lead to inefficiency, attacks are made on the Cable 
Makers’ Association and the Gas Cooker Ring. 
Only a few days ago we were privileged to witness 
a preview of a film showing the manufacture of 
cables, and we were impressed by the obvious 
efficiency of the methods used. The “grouse” 
here is that the margin of profit is too high, and 
that the customer is being “salted.” Yet it is an 
industry which meets successfully foreign com- 
petition in overseas markets, whilst its prices 
scarcely affect the cost of living of a single indi- 
vidual. The objection to the Gas Cooker Ring is 
thus worded: “It so happens that some of the 
principal producers of cookers are owners of iron- 
foundries, and it is therefore to their interest to 
maintain the use of cast iron in preference to other 
materials. Such an interest must inevitably. act as 
a drag upon development, and it is a fact that the 
introduction of sheet steel for this type of manu- 
facture has proceeded very slowly in this country.” 
We really wonder if the members of the Com- 
mittee would like their cookers to be fabricated 
from tin cans! We know of no gas cooker model 
of normal size,*be it British, American or Con- 
tinental, which will not utilise a minimum of one 
hundredweight of cast iron. 

The case of restrictions on output by labour is 
well covered, but we think we could have given 
instances of greater importance to the community, 
though they might not have appealed so strongly 
to the public imagination as the inhibition of the 
use of a bicycle, imposed by one trade union. 





‘Only recently we made an appeal for a more 


realist approach to post-war problems viewed from 
the angle of the reimposition of pre-war trade 
union customs. What we then said is forcefully 
emphasised by the Tory Reform Committee. 
There are two factors which it seems necessary 
to us to bring to the notice of the Committee and 
the public. The constant reference to American 
manufacturing efficiency is grossly unfair, because 
the difference in the size of the two countries—one 
is a continent—favours the U.S.A. Given like 
conditions, the British factory will sometimes yield 
a higher production than the States. It is the 
existence of such a huge unified market, which 
promotes intense mechanisation and obviously 
increases the production per man-hour. is is 
connected with the second factor, and that is, there 
is such a thing as over-mechanisation. Perhaps 
the services were a little too strongly represented 
on the committee—nearly 50 per cent. This seems 
to have given it a “ bulldozer” complex. We too 
on occasion have been similarly bitten by the 
“efficiency bug,” and we confess that at the con- 
clusion of a visit to a brand new motor vehicle 
foundry, wherein we had noted the use of con- 
veyors for every conceivable purpose, we arrived 
at the melting plant. Here our final question was: 
“How do you remove the cupola dumped slag 
coke? ” The answer: “ With a shovel and wheel- 
barrow, you b f »” brought us back 
to realities. 
The Committee’s Report favours the export of 
capital goods, on the sound assumption that if we 
do not somebody else will. A phrase which we 
fail to understand in connection with the export 
(Continued overleaf, column 2.) 
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PROBLEMS 


Scottish foundry owners—still busy with war work 
—are worried because English rivals are able to offer 
immediate delivery of cookers, kitchen ranges, and 
other household requirements for peacetime. If Scot- 
land is to get its fair share of the big demand created 
by Britain’s new housing programme, they feel the in- 
dustry must get back some of the thousands of workers 
directed south to munition factories. Thus they seek 
an assurance from the Ministry of Labour that, where 
Scottish transferred workers are no longer needed for 
war work in England, they will be sent back instead 
of being switched to peacetime products there. 

There has been a big exodus of skilled men—pattern- 
makers, draughtsmen, and moulders—from the Falkirk 
area during the war years as a result of labour transfer 
schemes. “In one instance alone 250 moulders were 
taken from me and sent south,” Capt. H. J. Kennard, 
director of the Falkirk Iron Company, Limited, told 
our Scottish correspondent. “We don’t suggest we 
should be allowed to change over immediately to 
peacstime production, but we would like to get our 
key-workers back to prepare plans for the future. It 
takes a long time to get things ready for a change- 
over in production.” Owing to labour shortage, added 
Capt. Kennard, his firm was only producing about 5 
per cent. of its peacetime output of goods for civilian 
needs. “It is obvious that people can’t get housing 
iguana unless labour is released to produce it,” he 
said.. 

Although labour is the main difficulty, there are 
others—lack of housing for workers and shortage of 
factory space due to requisitioning of premises by the 
Government for storage purposes. An official of Scot- 
land’s biggest firm of fireplace, range, electric and gas- 
cooker manufacturers told our correspondent: ‘“ All 
our production has been devoted to the war effort. We 
are overwhelmed with orders for civilian goods, but 
we can supply only a tiny proportion. If we had the 
men now, we could soon deliver the goods.” 



































ENG. VICE-ADMIRAL SIR GEORGE 
GOODWIN 


The death is announced of Engineer Vice-Admiral 
Sir George Goodwin, K.C.B., for many years Engi- 
neer-in-Chief of the Fleet. Born in 1862, Sir George 
was apprenticed at the Portsmouth Dockyard. By 
1882 he was appointed an assistant engineer. His first 
ship was H.M.S. “ Malabar,” one of the first ships to 
be fitted with triple-expansion engines and was famed 
for its speed of 154 knots. 

From 1886 he served almost continuously at Chat- 
ham. Dockyard. In 1917 he succeeded Engineer Vice- 
Admiral Sir Henry Oram as Engineer-in-Chief, retir- 
ing in 1922. About this time he presided over both 
~s —_ of Marine Engineers and the Institute of 

etals. 
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BESSEMER .MEDALLIST 


Mr. Harold Wright, chief metallurgist to Dorman, 
Long & Company, Limited, Middlesbrough, has been 
awarded the Bessemer Gold Medal by the Iron and 
Steel Institute in recognition of his “ valuable contri- 
butions made over many years to improve the tech- 
nique of iron and steel manufacture.” The medal, 
which is the highest award conferred by the Insti- 
tute, will be presented to Mr. Wright by the Presi- 
dent, Mr. Arthur Dorman, at the annual meeting of 
the Iron and Steel Institute in London on May 9. 

Mr. Harold Wright has been a member of the In- 
stitute since 1902, has served on the Council of that 
body, is a member of a number of technical com- 
mittees concerned with the industry, and is a past- 
president of the Cleveland Scientific and Technical 
Institution and of the Cleveland Institution of Engi- 
neers. He started work at the North Eastern Steel- 
works under Mr. C. H. Ridsdale, later joining Mr. 
E. H. Saniter, afterwards a Bessemer Gold Medallist. 
Mr. Wright attended classes under Dr. J. E. Stead, also 
a Bessemer Gold Medallist. While with Sir Bernard 
Samuelson, Mr. Wright took an active part in the 
supply of molten basic iron to Dorman, Long's 
Britannia Works when the latter firm introduced the 
hot-metal process 40 years ago. He possesses consider- 
able geological knowledge and has done a great deal 
of exploration work in connection with: the Cleveland 
ironstone deposits. Mr. Wright was appointed in 1918 
chief metallurgist to Dorman, Long & Company, 
Limited. Last December the company inaugurated 
a triennial Harold Wright Lecture to be given before 
the Cleveland Scientific and Technical Institution in 
recognition of his long and valuable service. 








INDUSTRIAL RETOOLING 

(Continued from previous page.) 
of textile machinery reads: “In the past British 
manufacturers, particularly young technicians and 
foremen, have often been sent out to start up a 
plant consisting mainly of American machinery. 
Whilst the English is somewhat faulty, and we may 
not have assimilated the full import of the 
sentence, yet we cannot conceive any British manu- 
facturer on the right side of an asylum wall worry- 
ing about somebody else’s erection troubles, nor an 
American concern not utilising the opportunity to 
give its own “ young technicians and foremen” a 
chance of gaining such useful experience. The 
only explanation we can envisage is that the 
circumstances reported must appertain to an 
American-owned British factory, in which case it 
would be a small invisible expert! Finally, though 
we have in some cases failed to appreciate the 
illustrations serving the general argument, we can 
commend the study of this Report to our readers 
as being fundamentally sound. , 
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THE BASIC PRINCIPLES IN THE 
FEEDING OF CASTINGS* 


By J. G. NISBET 


In medium and heavy castings of sectional thick- 
ness, and particularly castings required to be pressure- 
tight, the gating and risering system should be 
studied in each casting with a view to obtaining pro- 
gressive solidification and the elimination of liquid 
shrinkage defects caused by parts of a casting solidify- 
ing unequally. That is, the light sections solidify first 
and may cut off the supply of liquid metal to heavy 
sections, the interior portions of which are still molten 
and consequently still require metal to feed them. 

Feed-gates are frequently provided in moulds to 
compensate for the contraction of the metal as it cools 
and to supply fresh metal to make up the deficiency, 
thus stopping shrinkage in the casting. They are, 
therefore, cut in those parts of the mould where the 
mass of metal is greatest and the total contraction is 
large. If metal is not supplied in this way the castings 
may turn out to be spongy, or drawn, or twisted, on 
account of stresses set up in cooling. 

In many cases, cylindrical castings, such as liners 
and compressor bodies, a feeding head is placed over 
the entire top flange, and is usually tapered outward 


FEEDING ROD 
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Fic. 1.—Rop FEEDING. 


(0 give sufficient mass to ensure that the metal in it 
will remain fluid until the casting proper is com- 
pletely set. 

When such castings are run by means of top gates 
‘ound the feeding head, ensuring a supply of hot 
metal at the top, the casting solidifies progressively 
from the bottom upwards, the feeding head being the 
last part to solidify. In the same way, feeding heads 
may be placed over heavy sections, such as bosses and 
large flanges, the casting being gated in the lighter 
‘etions. In more difficult instances it is not easy to 
apply this principle, but equalisation of cooling rate 


——— 
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; *4 winning entry in a Short Paper Competition organised by 
he Scottish Branch of the Institute of British Foundrymen. 
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Standard methods of 
running are compared 
with the Author’s prefer- 
ences ' 


and progressive solidification can usually be achieved 
by a combination of conditions. 

The position, size and shape of feeding heads to 
function successfully when placed over heavy por- 
tions of the casting, must be of sufficient size and 
bulk to ensure an ample supply of hot metal to the 
portion it is intended to feed, and must be designed so 
that the throat between it and the portion to be fed 
will remain open until the casting is set. They are 
vertical passages cut through the cope to the mould. 
Like runners, they are provided with a cup- or basin- 
shaped cavity at the top. In very many cases, risers 
fail by freezing up in the throat before the casting 
itself has solidified. 

In some cases it 
has been found 
possible so to alter 
the moulding (in- 
crease of size of 


ing, etc.) that the 
castings have been 
fed better. In 
others, it has been 
possible to keep 
the iron fluid for 
a longer period 
than usual, by 
using a_ feeding 
flux on the risers. 
It is considered 
better practice to 
eliminate feeding 
heads _ entirely 
than use those of 
unsuitable size 
and shape. It is 
useless to enlarge 





Fic. 2.—CASTING ARRANGE- 


“seliet” ead MENTS FOR HEAvy LINERS. 

“ flow-off” types 

of risers and expect them to act as feeding 
heads. They freeze in the throat at an early 


stage and aggravate the defects rather than cure them. 

Most alloys, uniike water, which freezes instan- 
taneously at.a very definite temoverature, solidify in 
stages. As molten alloys cool, crystals which consist 
of a mixture of metals commence to grow on the 
surface at innumerable points in the liquid stage, leav- 
ing the still fluid metal with a different relationship 
between the constituents. Still cooling, the compo- 
sition of the fluid metals continuously alters, pulling 
this way and that way as if drawn by magnets, until 
a definite composition is reached, at which point it 
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behaves like a pure metal or water, and freezes instan- 
taneously. The moulder uses feeders so that there will 
be reservoirs of molten metal ready to feed downwards 
into contraction spaces caused by this progressive 
solidification. 

The design of gating systems cannot be separated 
from the application of devices used to promote pro- 
gressive solidification and adequate feeding of cast- 
ings, if they are to be entirely free from liquid 
shrinkage defects. Special attention is necessary where 
pressure-tight castings of complicated design are being 
produced. In the case of light section castings, pro- 
vided there are no abnormally heavy bosses in the 
design, the best results are usually obtained without 
risers, the gates being so arranged that the mould is 
filled with metal smoothly, and in such a way that it is 
rapidly and evenly distributed. Where it is advisable 
to relieve gas pressure, this may be achieved by the 


Fic. 3.—METHOD SUGGESTED FIG. 4.—DIFFERENT TREAT- 
MENT FOR RUNNING BOox- 
LIKE CASTINGS IN A FRESH 


FOR CASTING 
COMPONENTS _ IN 
ALLOoys. 


BOX-LIKE 
LIGHT 
ALLOY. 


provision of suitably arranged ‘“ whistlers’’ on the 
highest point. In the case of low nickel cast iron it is 
possible to apply this principle to a wider range of 
castings than is the case with ordinary grey cast iron, 
particularly when the latter is high in phosphorus. 

The arrangement of gating systems for such castings 
will depend on the design of the casting, and it can be 
said that no hard and fast rule can be laid down. 
In general terms the downgate should be of ample 
size to avoid excessive velocity, and its area should 
not be less than 1.4 times the total area of the 
ingates. The runners will also vary in shape, size 
and length, according to the requirements of the gating 
system adopted for any particular casting. ‘ The area of 
the runners should not be less than 1.2 times the total 
area of the ingates. 


Rod Feeding 


On an example which is standardised, feeding is 
done by means of an iron rod 4 in. or ? in. dia., 
which is first heated by dipping it in the hot metal in 
the ladle. As soon as the mould is full, the ro? ‘s 
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put into the molten metal in the head of the feed- 
gate and moved up and down in a regular manner, 
care being taken to avoid touching the sides of the 
gate, or pushing it in so far as to touch the mould. 
The pumping movement of the feeder-rod keeps a 
passage open in the centre of the metal and allows 
metal in the feeder-basin to pass down into the mould. 

Feeding is continued until the iron clings to the 
rod, which should then be removed with as little dis- 
turbance to the metal as possible. 

In cases where the runner runs direct into the 
mould the latter may be fed through the runner, 
although this should only be done in cases where very 
clean metal is used. It is said that in all types of 
high-duty castings, this practice should be avoided, 
particularly where the total carbon content is under 
3.0 per cent. Also in the production of pressure-tight 


castings this type of feeding usually leads to disastrous 
results, as it is impossible not to destroy the metallic 
structure at the point of solidification. 

In many cases, rod-feeding cannot be continued to 


RUNNER 
\ 





Die CASTING. 


finality, especially when attempted through a coim- 
paratively small ‘diameter riser. It may, however, be 
permissible to resort to the use of “ puddling” to 
keep a feeding head open, provided the rod is not 
allowed to penetrate into the casting proper, as is 
shown in Fig. 1. 


Heavy Liners 


In the production of heavy liners of vertical and 
horizontal running, great care must be taken as to the 
gating and feeding of the heavy sections of this par- 
ticular type of casting. It can be said that the opera- 
tions are now almost standardised by firms specialising 
in this type of casting. By a co-operation between 
laboratory, foundry, and machine shop much of the 
success of producing sound castings is due to accepted 
methods, and rules have been established which are in 
the main most practical and easy to apply, also easy 
to control. ; 

In the vertical-run liner the top section provides 
the means for running and feeding, and from the usual 
basin for pouring, inlets of four in number comprise 
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the running. A run-off side riser at the top rim of 
the feeding section drains away the contents of the 
runner box at the completion of the cast, and facili- 
tates the opening of the moulding box. 

The feeding section is additional to the casting, 
being for the purpose of feeding the casting to ensure 
sound section throughout. It is, of course, parted off 
during the subsequent machining operations. The 
section and size of this “header” is, of course, 
governed by the length and weight of the casting. 
it is beyond the scope of this paper to cover the 
pouring of cast-on-end liners, as opinions vary as to 
the merits of top, bottom, or side running, or a com- 
bination of all three type inlets, opened at different 
stages during the pour. Suffice to say that con- 
ditions between foundries alter considerably, but, on 
the whole, by experience and results, it can be 
taken that this question is almost standardised, and 
the method adopted is shown in Fig. 2. 
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Fic. 6.—SUCCESSFUL SYSTEM FOR Dt CASTING. 


In practice, the term “ riser” should not be confused 
with so-called “feeding” risers designed to supply 
liquid metal to counteract liquid shrinkage, which are 
better described as “ Feeding Heads.” This term is 
used to include all types of liquid shrinkage risers 
which are designed to allow an ample supply of 
liquid metal to enter the castings before complete 
solidification. 


Pencil Gates 


Pencil gates and slow pouring are very successful 
for plain and lumpy castings, e.g., heavy-gear blanks 
and discs where it is impossible to use a sufficiently 
large feeding head. The gating, by means of small 
pencil runners on the top of the casting, is so arranged 
that solidification takes place at the same time through- 
out the castings. Very hot metal is poured into the 
mould through very small vertical gates. No risers or 


FOUNDRY TRADE JOURNAL 


295 


feeding heads are required, but pouring must be 
arranged so that no air enters the neat with the 
metal, otherwise a choke is readily formed and a 
mis-run casting results. In certain types of castings 
this method is very successful where a low-silicon 
nickel cast iron is used. It is cheap as well as effec- 
tive, but the pouring must really be slow. The aim is 
to supply metal to the mould at such a rate that most 
of the liquid shrinkage has taken place by the time 
pouring is finished. 

Strainer cores used above the centre boss of fly- 
wheels produce castings free from shrinkage defects in 
bores cast without cores. The metal being distributed 
evenly throughout the mould, casting strains are pre- 
vented. It should be noted that hot metal is usually 
essential when employing these methods. In cast iron 
and steel, the molten metal after being cast has a very 
pronounced “searching” quality which does not need 
the same amount of feeders in size and quantity, as do 
non-ferrous metals, especially aluminium alloys, which 
seem lifeless but. have a very large “drawn” effect 
after cast, that it is obvious that the need for large 
runners and feeders is called for, to offset this contrac- 
tion. 





FiG. 7.—METHODS OF DEALING WITH A HEavy Boss. 


Aluminium Alloys 


To obtain sound castings on certain alloys of this 
metal, extensive feeding heads are required. The 
metal in the feeding head usually consists of the 
coldest metal, and in addition, the surface of the 
feeder heads are usually exposed to the atmosphere— 
hence it is subject to the quickest cooling. Therefore 
it is essential to retain the metal in feeder heads as 
long as it is possible and in a liquid and hot stage, 
so that it will act as a reservoir of hot metal to those 
heavy parts of the casting which have to be fed. 

This can most effectively, simply, .be cheaply accom- 
plished by applying a fairly heavy layer of insulating 
coating to the runners and risers of sand moulds. 
There are many and various coatings recommended 
for this purpose. A well-known proprietary coating 
can either be sprayed or laid on by a brush and then 
skin-dried by applying a torch. The sink of the feeder 
heads on the castings will be far more marked after 
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applying these coatings than is otherwise the case, 
and as a result sounder castings will be obtained. 


Alpax-type Alloys 

An aluminium alloy containing 12 per cent. silicon, 
balance aluminium, is used extensively for ductility, 
or commonly known as shock resistance, and its 
common purpose is to produce castings with a mini- 
mum of risers and chills and still obtain sound and 
clean castings. If judged by another aluminium alloy 
of a higher liquid-to-solid shrinkage with a solidi- 
fication “range” as opposed to a. soiidification 
“point” of the above first alloy and also of less 
ductility, then a foundryman is very often in difficulty 
trying to adapt himself to suit either of these alloys. 


RUNNER BLOCK JOINT 




















FiG. 8.—METHOD OF FEEDING A COVER CASTING. 


For example, a simple box casting, such as is shown 
in Fig. 3, illustrates the means of applying the tech- 
nique on changing from one alloy to the other. In 
this example of a simple casting, the simple runner 
gives all the feeding necessary, that is, if ramming, 
sand consistency, etc., are the same for both alloys. 
The alloy used for this casting is the aluminium 
alloy containing 12 per cent. silicon. 

In the second alloy and still using the same casting, 
the changes that occur during operations are shown 
in Fig. 4. It will be seen that it is necessary to intro- 
duce two risers, one on each of the lugs, and to 
remove the runner so that it will feed the remaining 
lug. Incidentally, this also illustrates a general prin- 
ciple in moulding this alloy, in that running should, if 
possible, be direct into the casting and at the top 
without an intervening ingate. Apart from anything 
else, this introduces a favourable temperature gradient 
and assists progressive solidification towards the top 
of the casting. In addition, the lugs should be ade- 
quately chilled. 
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It sometimes happens that owing to inadequate 
feeding or chilling in the second alloy in the previous 
article, and which, in order to place it, is named 
“ D.T.D. 424,” it is subject to sinks, internal shrinks, 
or “surface shrinkage,’’ the most prevalent of these 
symptoms normally being surface shrinkage. The 
pouring temperatures for this alloy are usually in the 
range of 700 to 750 deg. C., rather lower than would 
be employed in most aluminium alloys. The opti- 
mum temperature is in general the minimum which 
will give satisfactory filling of the mould and freedom 
from cold-shuts, although it might be of interest to 
note that in certain cases an excessively low tempera- 
ture, while being satisfactory in this respect, may give 
rise to an objectionable type of surface shrinkage in 
the neighbourhood of the risers. 

For obvious reasons, if a trouble-free run is desired, 
every small sign of inadequate feeding appearing 
during production should immediately be remedied by 
suitable risers or chills. 

It might be with advan- - JOINT 
tage to note that, before 

making a_ choice in \ 

favour of chills, no seri- 
ous or undesirable re- 
sults are likely to crop /, 
up. Chills are some- /, 
times known to “ blow,” f 
and give an entirely “ in- 
tact” surface, but with 
concealed unsoundness 
just below the skin. 

If, on a casting sur- 
face, shrinkage appears 
in a uniformly thin sec- 
tion, it is most unusual, 
because more often the 
defect appears first at 
the root of bosses and 
ribs or other changes in 
section. In very severe 
cases it can result in 
complete perforation of the surface of the cast- 
ing. The primary cause is lack of feeding, 
but also there are other factors, which cause 
certain batches of the alloy to be more prone 
to the defect than others. With a slightly higher 
silicon and copper content and lower manganese, the 
possibility of the defect occurring is much reduced. 
Further, the addition of 0.04 per cent. sodium has a 
pronounced and beneficial effect. 


Use of Sodium 

As well as refining the alloy, the addition of sodium 
has other effects. First, the amount of surface shrink- 
age is considerably reduced. It is not suggested that 
addition of sodium is anything like an infallible cure 
for surface shrinkage, but it can safely be said that it 
does show an improvement. 

The colour of the casting is improved. In the 
absence of sodium, the D.T.D. 424 alloy castings are 
usually of a frosty white appearance, but with the 
addition of sodium it changes to a metallic-blue. This 























Fic. 9.—METHOD OF RUN- 
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change in colour is, in fact, a _ reflection of a 
change in the actual quality of the surface. The 
frosty appearance is due to minute interdendritic 
fissures which are almost absent on the surface of the 
metal containing sodium. Thus, relatively speaking, it 
is a phenomenon similar to the reduction in surface 
shrinkage On a very much smaller scale. 

The closeness of the fracture is improved and 
this is merely a reflection of the refinement of the 
silicon. The exact amount of sodium to give the 
desired improvement from the point of view of sur- 
face shrinkage is best determined by experiment. 

In the absence of sodium, increase in the silicon 
content up to, say, 6 per cent., improves the feeding 
properties of the alloy. Moreover, the higher the 
silicon content the greater the effects of sodium. It 
can safely be said that silicon should be maintained 
at a range of 5.6 per cent. Moreover, a high silicon 
figure reduces elongation slightly, but difficulty in this 
nee should never arise if the metal be reasonably 
gas-free. 

The strength of any particular part of a casting will 
depend primarily on the condition of cooling at that 
point and the effectiveness of the feed. Fortunately, 
the thinner sections are in general more favourably 
placed from this point of view. Heavy sections will 
usually give properties inferior to those of sand- 
cast bars, particularly as any unsoundness tends to 
segregate here 

To improve the strength of the castings, fillets 
should be generous, and any lugs either thickened-up 
or supported by a web. Similarly, stiffer webs should 
be employed at bosses or other parts which have to 
take any sort of shock-load. Finally, on machining, 
this alloy shows a surface which has a superior finish, 
also there is not much trouble from pin-holes and 
cavities. Actually in many cases some pin-holes are 
still there, but because of their fissured character they 
do not interfere with screw-cutting, etc., to the same 
extent as the spherical “ blow-holes ” in other alloys. 


Aluminium Gravity Diecasting 


With so many aluminium casting alloys available, 
only a few can be very satisfactorily diecast with com- 
parative ease. Without going into too many details, 
one must always keep in mind certain fundamentals 
which help in the making of successful die castings. 
They are: (1) Very heavy runners and risers are 
necessary; the word “heavy” in this connection 
having reference to the cross-sectional area, not height. 
Provision must be made for adequate feeding of all 
thick portions, particularly bosses; (2) the dies should 
be kept as hot as possible, preferably by quick work- 
ing. Occasionally it is found advantageous to main- 
tain temperature by the use of gas jets during the 
Whole time the die is in operation; and (3) the pour- 
ing temperature must be kept low; if misruns occur, 
the remedy is not hotter metal but a hotter die, with, 
perhaps, an increased gate opening. 

Runners and risers should be more massive as the 
alloy becomes more difficult to die-cast. The die 
casting of aluminium-silicon alloys can successfully be 
carried out through narrow gates and small runners 
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situated at the tops of the moulds, but all other classes 
of alloys usually demand one or more risers in addi- 
tion to the runner, with the latter placed at the 
casting’s heaviest section, as is shown in Fig. 5. 

In the flat-plate casting, bearing in mind the posi- 
tion of the gate and feeder with regard to fettling, the 
set-up shown in Fig. 6 have been successful. This 
method of running and the use of runners is most 
suitable to R.R. alloys as it produces the soundest 
possible castings. For the alloy D.T.D. 424 it is found 
best to cast with the one-side aperture as the runner 
and the other side as the riser, or both sides as runners 
and the centre as riser. 

For the Alpax type of alloy, “L.33” is most suit- 
able, if the centre riser is used as a runner, when no 
riser will be required. This alloy is one of the 
easiest to cast, as it rarely cracks, and is very fluid. 
This simplifies the casting of thin sections, and it will 
stand much abuse in the direction of overheating 
without the disastrous results to be associated with 
certain other alloys. No riser is required if the bosses, 
which are surrounded by a thin walling of casting—a 
real bugbear in all branches of foundry work—be 
partially cored out. A second method uses a loose 
chill core. This can easily be withdrawn and cooled 
off in a graphite wash after each cast. If the design is 
unsuitable for these methods then the alternative is to 
feed the boss with a riser, as is shown in Fig. 7. 

A cover casting in R.R. alloys (Fig. 8) is quite 
simple if it is made in a three-part mould consisting of 
a base carrying all the form except the spigot, and two 
runner blocks which form the spigot as well as pro- 
viding housing for a core. This part is cut away to 
provide a channel in either side for the runner and 
riser, the insides of which are formed by the diameter 
of the core. As the half of each spigot is made by 
each runner block, and the joint between them is 
broken after each cast, in order to extract the cast- 
ing, it is obviously impossible to guarantee that the 
diameter across the split line will be held to any 
high degree of accuracy. This die, however, can be 
operated at high speed and has the additional advan- 
tage that runner and riser are quickly sawn off, and 
the casting easily fettled on a grinding -wheel or disc. 

An alternative die design (Fig. 9) comprises only 
two vertical die sides, together with one core. One 
die side forms the spigot and the other the rest of 
the impression, while the runner and riser both feed 
on to the periphery of the greatest diameter. With 
such a mould the spigot diameter can be held within 
fairly close limits, and with a little variation between 
any of the die-castings. It is not easy to manipulate as 
the type described above, and although it gives more 
accurate castings, its production is somewhat slower. 
The removal of riser and runner is also a long pro- 
cedure, and fettling becomes still more awkward. 

(To be continued.) 





A LETTER FROM Prof. Paul Chevenard, President of 
the Association Technique de Fonderie, informs us 
that it is the intention of the Council of this body to 
hold a one-day congress in Paris in October, at a date 
not yet fixed. 
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PICKLING 
ENAMELLING 


IN THE VITREOUS 
INDUSTRY 
By N. SWINDIN, M.I.Chem.E., A.M.I.Mech.E. 


Discussion on a Paper read before the Annual Con- 
ference of the Institute of Vitreous Enamellers, held 
recently at Manchester. Mr. A. C. McLeod occupied 
the chair. The Paper was printed in our last issue. 


Pickling and Cleaning 

The CHAIRMAN said he was afraid it would not be 
possible to devote sufficient time for discussion of Mr. 
Swindin’s Paper, but the Conference might be able to 
bring out essential points. 

Mr. J. T. Gray thought it would have occurred to 
most enamellers that the recovery of acids might only 
apply to larger plants. He was pleased that Mr. 
Swindin had touched upon pickling by spraying, be- 
cause, having seen plants of that nature, he thought 
the method would be used in the future. Reference 
had been made several times during the morning dis- 
cussions to pickling and cleaning. Mr. Swindin had 
said enamellers did not pickle, but just cleaned. Would 
he define the difference between pickling and cleaning? 

Mr. SWINDIN understood that the enameller put his 
plate through the furnace, where ferrous oxide de- 
stroyed the grease, the ferrous oxide being easily re- 
moved. The difficulty of pickling was when dealing 
with mill scale. There were different layers of oxide, 
FeO, Fe.O,, and Fe,O,. An attempt should be made 
to get the acid underneath and lift off the scale, but 
not dissolve it, as it would fall down. Really all the 
bath should be immediately removed, and passed 
through a filter, because, if the scale was left in the 
bath, it would use up the acid without doing any good. 
What he would call cleaning was to remove any fer- 
rous oxide which was easily attacked. The real differ- 
ence between cleaning and pickling was in the shifting 
of the scale. 


Ironwork Protection 


Mr. J. H. Gray inquired what was the best type 
of plant for protecting runways and ironwork from 
the fume evolved. Also, what was the maximum per- 
centage of iron contained for a pickle bath before 
any definite retarding occurred in the action of clean- 
ing? 

Mr. SWINDIN said there was nothing which would 
withstand corrosion as the acid vapours going through 
by osmosis. If he could find a suitable paint, he would 
not be troubling about rubber. 

Mr. J. H. Gray said he meant the girders carrying 
long runways which it would not be practicable to 
cover with rubber. " 

Mr. SwInpDIN said he would make a hood, and split 
it to let the runway go through; to put up the fume 
plant in such an efficient way that it drew off so much 
air that no fumes could get to the runway. It was a 
difficult thing to put a runway over a tank: one could 
not put hoods over and one had to have a steady 
draft. What was done was to have a high velocity 
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current of air on one side through a narrow slit which 
would push the fume through parts of the way. Then 
there was a bigger slit at the other side with a suction 
fan. This pulled the fume through a hood so there 
was no fume given off. The air must be hot, other- 
wise there would be condensation. To rely upon paint 
was useless. 

Chlorinated rubber could be purchased and dissolved 
in the manner recommended by I.C.I., and according 
to their instructions it was the best paint to use. 
Chlorinated rubber paint left a very hard varnish 
finish. When the job was dry, the life of a runway 
could be maintained fairly well. Ordinary paint such 
as red lead and linseed oil was useless, as its effi- 
ciency varied with the temperature. 

To state one or two examples. there must not be 
more than 15 per cent. of ferrous sulphate. There 
were about six ways of expressing percentages. Some 
people regarded the percentage of iron as FeSO, plus 
H,O, and so on. To double it again, it was expressed 
in W.W. If one was not speaking very carefully, one 
would be talking in different ways—W.W., FeSO,, and 
then about 15 per cent. normally. One firm put ina 
special heating apparatus, and with an iron above 15 
per cent. it burnt itself out. 

The great advantage of mixing. say, 10 per cent. 
sulphuric acid and 5 per cent. HCl, or 14 per cent. 
sulphuric acid, and 1 per cent., total acidity about 15 
per cent., it was possible to go up to 40 per cent. 
FeSO, until it was saturated, and then the FeSO, came 
out in the bath. If the bath was regenerated, then 
there was no need to pump. 


Wooden and Concrete Vats 

Answering Mr. Abbott, Mr. SwINDIN said he thought 
the last real vat makers died about 16 years ago. Vat 
making was an art. The wood had to be perfectly 
seasoned, be at least 5 in. thick, and in the case of a 
tank approaching anything like 20 fit. in length it was 
a very difficult matter to plane a perfectly level sur- 
face by hand. Joints were not suitable for acid tanks; 
there had to be face-to-face joints with nothing in 
between, and the men who could make them were now 
dead. The timber obtainable was not sufficiently 
seasoned, and was not sufficiently big either because 
the trees were smaller. 

The best plan was not to rely upon wood for vats, 
because they never got looked after and rotted. The 
best thing nowadays was a concrete tank covered with 
rubber, and then tiles or bricks. 

Mr. ABBOTT said that the concentration of ferric 
sulphate or chloride was frequently mentioned as lead- 
ing to all sorts of trouble. He understood it was the 
usual practice to tip out the pickling tank when it had 
6 per cent. of either FeSO, or something else, but 
never anything approaching the separation suggested 
by Mr. Swindin. He wondered what was the experi- 
ence of enamellers in regard to this point. 

Mr. SwInDIN said there was the practice adopted 
vy R. & A. Main, as stated in the Paper. The solu- 
bility of ferrous chloride was very high. In normal 
pickling in the vitreous enamel trade such a concen- 
(Continued on page 305, column 2.) 
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ALLOYS 
FOUNDRY* 


By A. H. RATHBONE 


Introduction 

Prior to the war, British aero-engine manufacturers 
were not large consumers of secondary aluminium, 
the primary reason for this being that the word 
“secondary” was normally at that time synonymous 
with oxide inclusions, gas and other metallurgical 
faults. As a direct consequence, some of the country’s 
reclaimed aluminium was exported to Europe, where 
Germany was busy preparing for war, and there no 
delusions existed regarding the suitability of secondary 
metal for aircraft production. 

After the start of the war, owing to the possible 
shortage of shipping space available for virgin alu- 
minium or bauxitic ores, it became apparent that 
secondary aluminium alloys must be seriously con- 
sidered and used in order to meet the expansion of 
aero-engine production as scheduled. The Government 
sponsored the erection of several reclamation plants, 
and about this time an appeal was launched for the 
saving of all types of aluminium scrap in the shape 
of domestic utensils, etc. This appeal had a tremen- 
dous propaganda effect, in as much that it made the 
whole country light-alloy-scrap conscious. To-day all 
types of scrap are remelted and refined by modern 
methods, and thus secondary aluminium alloys hold a 
place of major importance in the aircraft production 
of the country. 

In addition to the Government-sponsored plants 
erected solely for the purpose of aluminium reclama- 
tion, a Rolls-Royce aero factory in Scotland installed 
a similar plant for the refining of secondary metal 
intended solely for their own consumption. This 
department, now operating very successfully, has an 
output sufficient to meet all the requirements of the 
associated light-alloy foundry departments. The metal 
produced during the past 12 months has all been 
within specification with the exception of 0.4 per cent. 
returned to the plant for blending. 


The Reclamation Foundry 
The reclamation foundry occupies some 6,500 sq. ft. 
of factory space, 136 ft. long by 30 ft. wide. Raw 
material in its three separate forms, i.e., solid con- 
laminated scrap, swarf and foundry residues, is 
delivered to three separate points, all adjacent to their 
tespective melting units. 


Contaminated Scrap 


Although various types of scrap are handled by 
this plant, the major part of the output is being 








*% Paper read befure the Scottish Branch (Falkirk Section) of 
the Institute of British Foundrymen. 
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Utilisation of second- 
ary alloys dictated 
by wartime condi- 
tions 


ENGINE 


obtained from what is termed “black scrap,” this 
title being derived from the fact that most of it is 
obtained from damaged, crashed or obsolete type air- 
craft engines, which are black-enamelled before being 
despatched from the works of the engine builder. The 
term “ black scrap” may be misleading, however, since 
a proportion of this material consists of machine-shop 
rejects which have not been completed, but may con- 
tain such foreign materials as steel studs, bronze 
inserts, etc., and yet have not reached the enamelling 
stage. A more correct term would be, perhaps, “ con- 
taminated scrap,” and for the purposes of this Paper 
material of this type will be referred to as such in 
future. 

A definition of contaminated scrap is therefore any 
type of casting useless for service, which is not 
suitable for melting in a standard-type crucible fur- 
nace. The reason for its unsuitability might be one 
of several. Generally speaking, however, the main 
one is the. presence of steel or phosphor-bronze inserts, 
which, if melted in the normal manner would have 
serious consequences on the final analysis of the 
material. Another reason rendering this material dan- 
gerous to remelt in a crucible furnace is the possi- 
bility of an explosion, due to the scrap having been 
stored in the open for a time, with the possibility of 
dampness or water having accumulated in holes and 
cavities in the casting. 

Heavy surface oxide also holds water and any 
metal thus affected should not be dropped directly 
into a molten bath. Swarf and turnings are other 
types of material from which successful results can be 
obtained. Finally, the remaining metallics remelted are 
foundry residues, skimmings, flash from fettling, etc. 
This is by no means the limit of the capabilities of the 
plant, since it could be used also for the successful 
reclamation of sawings and grindings, but in an air- 
craft factory where quality of material is of paramount 
importance, these last two items are not considered 
suitable for reclamation. 


» Furnace 

The main production unit for reclamation of con- 
taminated scrap is situated in a more or less central 
position in the department. This is a Priest rever- 
beratory furnace, of the liquation hearth type, with a 
bath capacity of 3 tons of molten aluminium, and is 
producer-gas fired by two 12,000-cub. ft. per hr. 
burners. 

These burners are firing directly over the liquation 
hearth and are fitted on either side of the main 
charging door, the focal point of the burners being 
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over the straining weir. This creates a flame turbu- 
lence over the bath of the furnace, the burners being 
of the short-flame type. Contra-flow exhaust is pro- 
vided for by means of an exhaust stack which is 
situated over the liquation hearth. This draws the hot 
exhaust gases back along the main arch of the fur- 
nace. The liquation hearth is 5 ft. wide by 5 ft. long. 

The bath of the furnace is 5 ft. wide by 9 ft. 6 in. 
long, making the overall internal dimensions 5 ft. by 
14 ft. 6 in. Two doors are provided for cleaning the 
bath—one is situated at the side and the other at the 
end opposite the main charging door. .A sloping ramp 
for ease in skimming runs from the end down to the 
hearth, which in itself is on a slight incline towards 
the two tapping holes which are provided for draining 
off the molten metal from the bath. 





Fic. 1.—CaSTING ARRANGEMENT FOR RECLAIMED 
ALUMINIUM ALLOY SCRAP. 


Melting Procedure and Refining 

The solid contaminated scrap is stored outside and 
is brought in for charging through a door adjacent to 
the furnace provided for this specific purpose. Before 
charging, the scrap is weighed and then handled into 
the charging chamber by two operators. 

When a complete charge is in the furnace the door 
is closed, and the gasses are turned full on. A charge 
weight varies considerably, depending on the type of 
scrap being melted. The aluminium, which has a 
lower melting point than the steel or phosphor-bronze 
inserts, on melting drains away down the liquation 
ledge through the straining weir and into the main 
bath of furnace. Owing to the fact that the alu- 
minium drains away as soon as it becomes molten, 
very high temperatures can be worked in the 
melting chamber, provided that the temperature 
never rises above the melting point of the phos- 
phor-bronze, in which case alloying would take 
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place. The aluminium drains away- before the tem- 
perature is raised to such a level as to be detrimental 
to the metal itself. The waste heat after melting passes 
over the bath, providing sufficient heat to retain the 
molten metal contained therein at approximately 
700 deg. C. When the charge has melted, the steel 
and phosphor-bronze left on the liquation hearth. is 
cleaned off and a new charge is weighed off for 
melting. 

At the beginning of the week the one tapping hole 
is opened when the bath is three parts full, and every 
endeavour is made to keep this one hole running with- 
out replugging for the remainder of the week. The 
second spout is opened when the bath is full and is 
only in use for limited periods as a safety valve. 

The slow steady take-off allows the molten metal to 
remain in the bath for approximately 2 hrs. after 
melting, at a temperature which is held as near as 


possible to 700 deg. C. This standing allows time for 


Fic. 2.—CONVEYOR FOR COOLING AND DISCHARGING 
INGOTS INTO STILLAGES. 


all oxides either to sink to the bottom or rise to the 
surface of the bath instead of tending to remain in 
suspension as is normally the case owing to the very 
slight difference in the density of the oxide and the 
molten aluminium alloy. 

The formation of oxides cannot be prevented when 
remelting aluminium in this type of furnace, but they 
are kept down to a minimum by operating the furnace 
with a reducing atmosphere as far as possible. 

Gas absorption is another of the troubles normally 
experienced in aluminium remelting, but only traces of 
this are evident in ingots produced by the above 
methods. This once again is due to the protracted 
standing period which allows the gases time to release 
themselves, providing that the temperature remains at 
the level previously stated. Oxide formation could not 
be prevented in this type of furnace. If this were 
allowed to accumulate, trouble could be expected in 
the form of inclusions. Precautions are therefore 
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taken against this by fluxing the bath and scraping the 
hearth, this operation being carried out at the com- 
mencement of each of the three shifts. 

The flux which has been found to be most satisfac- 
tory for this refining operation consists of sodium 
chloride 50 per cent.—cryolite 35 per cent. and sodium 
carbonate 15 per cent. The cryolite tends to dissolve 
the aluminium oxide, thus releasing metallic particles 
trapped therein and allowing these particles to coalesce 
readily with the main body of the metal. The flux is 
rubbed into the surface of the metal in the bath, and 
then skimmed off, leaving a clear and mirrorlike 
surface. 

This surface quickly becomes clouded over with 
the normal oxide film, which once formed acts as a 
protection against further oxidising. At the end of 
each week the furnace is drained and the walls are 
scraped clear of any of the oxide which is adhering to 
them, since, if this were allowed to remain for any 


Fic. 3.—ON THE CONVEYOR ALL INGOTS ARE 
STAMPED WITH THE MELT NUMBERS AUTO- 
MATICALLY. 


appreciable length of time, it would harden and form 
a bond with the refractory which could not be 
removed, and consequently a loss of efficiency would 
ensue. 


Casting and Handling Equipment 

Two spouts 5 ft. 5 in. and 5 ft. 10 in. long, shown in 
Fig. 1, run from the tapping holes to the power- 
driven ingot conveyor. These are gas heated in order 
to prevent freezing of the metal during its passage 
down the spout. Interposed between the spouts and 
the ingot conveyor is an ingenious fully automatic 
casting mechanism which was evolved at the works. 
This consists of a tilting bowl, which has a 45-deg. 
movement, obtained by means of the conveyor chain 
rollers, which, as they move along, actuate the roller 
attached to the tilting mechanism. This roller is 
mounted on a short lever, the opposite end of which 
is fixed to the axle of a 57-tooth chain wheel; 24 deg. 
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of initial movement is thus obtained. The balance of 
the required tilt is given by means of a 19-tooth chain 
sprocket mounted on the main axle which carries the 
tilting bowl. 

In order to make the tilting action as smooth as 
possible it was found necessary to crank the main 
axle in order to tilt the bowl from the centre of its 
own radius. By this means a sweep is obtained which 
obviates all tendency towards splashing. Thus the 
metal pours from the spout into the bowl which 
deflects it into the mould. As the gap between the 
moulds moves up so the bowl tilts. and deflects the 
metal into the back mould until the gap has moved 
on by which the time the bowl has reverted to its 
original position. The ingot moulds are carried on 
two strands of 12-in. pitch conveyor chain. 

The conveyor, shoWn in Fig. 2, has a horizontal 
run of 17 ft., in order to allow the ingots time to 
freeze, and then traverses an incline of 30 deg. for 


Fic. 4.—SLAaT CONVEYOR SERVING THE LOADING DECK. 


20 ft., which brings the ingots about 6 ft. clear of the 
floor, allowing space for stillages to be run under the 
conveyor head to receive the ingots as they fall from 
the ingot mould. A variable-speed gearbox is pro- 
vided in the drive in order that the conveyor speed 
can be synchronised with the metal flow. Provision is 
made for automatic numbering of the ingots with their 
respective melt numbers .« 

Each stillage holds approximately 30 cwts. of ingots. 
This constitutes a melt number which is stamped on 
the ingot by means of a pneumatic stamp auto- 
matically by means of the conveyor chain rollers. 
The stamp, Fig. 3, consists of a 14-in. dia. piston with 
a 7-in. stroke and a spring return. The type being 
mounted in a holder fixed to the end of the piston 
rod, using compressed air at 80 lbs. pressure. When 
the valve is opened by the conveyor chain roller, the 
air drives the piston down and causes the type to 
strike the ingot. As two ingots are carried side by 
side on the conveyor, four guns are provided, two for 
each side of the conveyor. Two of these are operat- 
ing while two are left idle with the following melt 
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sumbers in position ready for operation. By this 
means no delay is experienced when melt numbers 
require to be changed 


Swarf 


The major part of the swarf melted is received from 
the works’ own machine shop, where scrap-metal 
segregation is very carefully controlled, in order that 
contamination of the ultimate remelted metal shall not 
take place at the source. To do this it is very essen- 
tial that machines, before being changed over from 
one metal to another, should be completely cleaned 
down and the swarf placed in the appropriate storage 
bin, which is identified by ‘a colour system for this 
purpose. The bins are painted with a broad colour 
band, different colours representing different alloys in 
the case of light metals. 

The segregation of the swarf is clearly of the utmost 
importance in maintaining correct analysis of the 
finished product, and in all cases where possible the 
source of supply and method of segregation should be 
known by the refiner. Wherever this is not known 
then, before accepting the consignment, representative 
samples should be taken and remelted in order to 
determine (as far as possible) what the analysis of the 
finished alloy is going to be. 

A check is also taken in order to determine the 
moisture content of the swarf, since it has been known 
that unscrupulous suppliers of swarf have, immediately 
prior to despatch, sprayed the swarf with water in 
order to increase the weight. Some swarf suppliers are 
not in a position either to dry or determine the 
moisture content before despatch, and in order to 
safeguard against this, samples ought to be taken and 
claims made for moisture in excess of an agreed per- 
centage. It has been known for moisture in the form 
of cutting oil to reach percentages by weight far in 
excess of 30. Such high percentages are generally 
reached when the turnings are in the shape of short 
curls, each curl holding a drop of oil. 

Dealing now with the swarf produced in the 
machine shops of the factory, after being placed in 
the bins, it is collected in special trucks provided for 
this purpose. The bins, which are transported in 
batches of six, are wheeled into the body of the 
trailer and then lifted clear of the ground by hydraulic 
lift. The material is then transported to the main dis- 
persal centre known as the swarf house. This is a two- 
storey building, outside of which is an elevator, with 
pusher plates, which lifts the ‘bins up to the top floer 
and deposits them on to a gravity roller conveyor, 
installed around three sides of the interior of the 
building. A section of the track passes a battery of 
hydro extractors, opposite each of which is a turn- 
table for the bins run on to prior to emptying into the 
extractors. The empty bins are then replaced on to 
the roller track which conveys them back to the 
loading point where they are collected by the trucks 
for redistribution throughout the factory. The oil and 
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moisture is spun off the swarf by centrifugal force, 
water and suds being drained away. 

Lard oil is drained off into tanks where it is 
sterilised, and finally, after passing through oil centri- 
fuges, is returned to the main oil stores for re-issue. 
The steel basket of swarf with the moisture reduced 
to under 2 per cent. by weight is then lifted from the 
extractor, by means of an overhead crane which runs 
the length of the shop. Opposite the extractors are a 
number of bins into which the swarf is emptied, each 
bin being used for a different metal or alloy. From 
the bins the metal is put into sacks, each sack being 
appropriately labelled. The sacks are then conveyed 
on a slat conveyor to the transport loading deck, 
shown in Fig. 4, where they are loaded on to iorries 
for various destinations. In the case of the light-alloy 
scrap this sent to the scrap reclamation department, 
this being a double-storey section. The swarf, on 
being received in sacks from the swarf house, is 
elevated by means of a sack elevator to the top 
floor, where it is stacked after weighing into 4-ton lots, 
ready for the next operation. This operation consists 
of passing the swarf over a magnetic separator for 
extracting the iron as far as possible. 

This is necessary in spite of the care taken in 
seeing that the segregation is as near perfection as 
possible. Tool rubbings, broken tools, gauges, etc., 
are taken out by the separator, which is of the 
double-drum type. The swarf, after passing over this 
separator, falls on to a belt conveyor which transfers 
each batch into storage hoppers situated above the 
melting furnaces. Four ploughs are provided for 
ploughing off the swarf into the appropriate hopper. 
The iron extracted from each + ton is weighed in 
order that the net weight of swarf in each hopper can 
be determined. 

(To be continued.) 





BOOK REVIEW 


“ Shrinkage and Gas Effects in the Casting of Non- 
Ferrous Metals and Alloys.” By W. A. Baker, 
B.Sc. Published by the British Non-Ferrous 
Metals Research Association, Euston Street, 
London, N.W.1. Price 7s. 6d. 

This is the most practical Report relating to foundry 
practice so far published by the B.N.F.M.R.A., and as 
such will be appreciated by the majority of the 
technicians engaged in this large industry. In easily 
understood language the author first deals with the 
general phenomena of solidification of metals. The 
feeding of castings next comes in for consideration, 
and this is followed by a study of shrinkage porosity 
in castings. 

Other interesting subjects discussed are the casting 
characteristics of alloys and dissolved gas. Finally 
there are given a number of practical recommenda- 
tions. Though the book only makes 44 pages, it is still 
good value for money. The reviewer strongly recom- 
mends it to everybody engaged in the non-ferrous 
industry. 

VV. C#, 
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SOME OBSERVATIONS ON THE 
STRUCTURE OF ACID - RESISTANT 
VITREOUS ENAMELS FOR CHEMICAL 
PLANT 
By G. E. CHARLISH and E. J. HEELEY 


Discussion on a Paper read before the Annual 
Conference of the Institute of Vitreous Enamellers, 
Mr. W. Todd presiding. The Paper was printed in 
our issues of February 15, 22 and 29. 

The CHAIRMAN was sure everyone had listened with 
great interest to Mr. Heeley’s lucid explanation of the 
subject. Personally, he hoped they would never have 
a high-frequency spark applied to domestic appliances. 
He had had the privilege of seeing the tests carried 
out and could endorse all that Mr. Heeley had said. 
It really gave him a shock when he saw the serious 
nature of the defects. 

A Standard Test Needed 

Mr. S. HALLSwortH thought the Authors of the 
Paper were to be congratulated for the work they 
had done. They had thrown out what might be 
termed a challenge to the enamelling industry, and, in 
view of that fact, it was as well to show the other 
side of the picture. He felt it was merely a question 
of standards. The Authors had stated the type of 
tests applied to the ware previously, and that the 
enamels which they have now proved to be faulty did 


pass the tests which were applied. Either the 
Authors, or their predecessors, must have insisted 
upon, if not enforced, the standards. Therefore, it 


was really a standard of test which was at fault in 
the first place. A new method of testing had to be 
evolved in order to discover the faults. 

Perhaps he could illustrate his point in the follow- 
ing way. A line of components had been regularly 
examined by the spark test up to 2,000 volts. One 
of the foremen came to him the other day asking him 
to look at a defective specimen to which 5,000 volts 
had been applied; if 2,000 volts had been used, it 
would have passed. 

Quite a number of those present had spent hours, 
days, weeks, months and years in investigating the 
problems referred to by Mr. Heeley. The causes for 
them were numerous; coarse graphite, metal inclu- 
sions, dust, dirt, etc. With regard to sheet-iron lamin- 
ations, again, inclusions, faulty pickling or hydrogen 
inclusion, all caused such troubles. The answer to the 
Authors’ request was that it was a question of making 
standards not merely from the enamelling point of 
view, but also with regard to the metal, the design 
of the articles, and then the subsequent enamelling 
of the utensils. Most of them knew that 40 per cent. 
of the photographs showing a large bubble in the 
enamel also showed a bubble in the metal base. It 
was the fault in the metal base which caused the 
trouble. 

Enamel Capable of Replacing Rubber 

Mr. N. SwInDEN had a fellow-feeling for the 

Authors of the Paper, because, if enamelling had been 
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any good at all, he would not have been in his present 
business, in which rubber was used for chemical pur- 
poses. If he could get hold of really satisfactory 
enamel, he would shut down his business at once. 
When the trade produced a really good acid-resisting 
enamel, it would be the finest possible coating to use. 
A principal point with which he had to concern him- 
self was heat transmission, and when he read his own 
Paper to the conference, they would have an account 
of some of the work he had done in order to attempt 
to get heat through a rubber pad. It was a very 
difficult thing to do. 


No doubt with enamel a plant could be installed just 
in the same way as a boiler. A 4-in. iron pipe, with 
enamel on, would mean something of the order of 
1,500 B.Th.U. per sq. ft. Rubber was different; 
nothing could be done with it. He had been really 
fascinated by the tests which had been described, and 
he urged the enamelling industry seriously to tackle 
the problem, because there was a market for a first 
class enamel. He could use plenty of it in place ot 
rubber. He had lined any amount of enamelled plants 
with rubber in order to keep them sound. 


Mr. McKILuiP said the Paper was an excellent con- 
tribution to the investigation of faults in enamelled 
vessels. He did not think he had either read, seen, or 
heard of any such investigation at any previous time; 
not even in America or Germany before the war. 
While he agreed that an investigation must make a 
start sometime, it was regrettable it should have been 
started only now in the middle of a war. He had been 
a user of enamel for some 20 years. 


Mr. Hallsworth had spoken about standards and 
electrical testing. | Users were forced to demand a 
testing of that kind; they got an enamel which they 
did not know whether it would destroy the vessel or 
not. One link, as a vessel in an important chemical 
operation, might throw idle 75 per cent. of the other 
parts of the plant in which it was placed. Therefore 
it was necessary to have the electrical test imposed in 
order to ensure that when the vessel left the works it 
had at least a certain degree of soundness. 


Vigorous Research Work 
It was to be hoped that as an outcome of the 
reading of the Paper the Institute would embark upon 
a vigorous line of research work, and he was quite 
sure the Authors would be only too willing to 
collaborate. It was all to the good of the user to have 
enamel free from defect. 


A statement had been made by Sir Harold Hartley 
that research work was not undertaken merely to 
enable someone to place an ornamental heading on 
note paper; it was a sound investment. Research work 
was the only way by which to keep in the forefront 
of competition, and also to satisfy the people who were 
using the commodity produced. British goods had 
earned a world-wide reputation for quality, and in this 
country they had to carry on a tradition for maintain- 
ing that quality. 

A chance now presented itself of undertaking a line 
of research work by means of which enamel could 
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be produced which would prove to be superior to.all 
else of its kind produced anywhere else. 

Mr. ABBOTT noticed that no mention was made in 
the Paper to any other previous work. In regard to 
the challenge to research workers on enamel, to what 
extent had the Authors considered work already pub- 
lished? He referred to research work on enamel free 
from gas inclusions, such as enamels fired in air 
and re-fired in nitrogen, which had been shown to be 
bubble-free, or iron pre-oxidised and then fired in 
nitrogen with the enamel coating on, and also shown 
to be bubble-free. To what extent would that operate 
in regard to the practical problem? 

Mr. HEELEY said they knew very little about enamels 
except the evidence shown on the screen. They could 
only study the problem. 

The CHAIRMAN thought that Mr. Heeley might have 
added, in all sincerity, neither did the people who 
applied the enamel. 


Improved Design Needed 

Mr. A. G. REED, in pleading for a better design of 
chemical vessels, said it should be realised, first of all, 
that the man who had to enamel the inside of a vessel 
had to get inside it. This increased the difficulties very 
considerably. 

Mr. V. C. FAULKNER had nothing but praise for 
the Paper. He did not expect to receive an answer 
© the question he was going to put. He wished to 
Jraw the attention of the conference to the types 
of interface shown by mild steel and cast iron. It 
was astounding to see that instead of a straight line 
there were mountains and dales with a comparatively 
low magnification, especially in the sheet steel. 


Differential Expansion 


Mr. A. BIDDULPH agreed with Mr. Hallsworth in 
respect 1o the metal base. He thought most of the 
faults shown on the slides could be attributed to 
defects in the metal base. In other branches of 
enamelling, notably on cookers, the attempt to 
eliminate blisters ultimately led to an improvement 
in the cast iron and mild steel upon which the enamel 
was placed. It was only after considerable attention 
had been given to castings that it was possible to 
produce blister-free surfaces, particularly with acid- 
resistant enamels. 

One illustration showed a thermometer pocket which 
was slightly smaller than actual size. Upon examina- 
tion of the crack shown it appeared to be obvious that 
the cover coating was much thicker than would 
normally be used. It might be necessary to use an 
enamel which would give a perfectly good surface at 
low temperature, but which had not the right co- 
efficient of expansion at elevated temperatures. As 
such, a slight crack through mechanical mishandling 
would be magnified owing to excessive differential 
expansion. In most of such cases it would appear that 
more attention should be given, even if the metal base 
was correct, to the suitability of the enamel, not only 
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as a frit, but in the preparation of it to a certain 
fineness and proper mill additions. Had Mr. Heeley 
any information to impart regarding the mill additions? 

Mr. HeELeyY said the last speaker had brought 
forward three important points, but again he must 
emphasise that the Authors had not done the research 
work. As to the actual causes of the faults, Mr. 
Charlish had read many of the publications which were 
available both in America and in this country. At 
his last census of them they numbered 140. 

Strangely enough they could almost be placed in 
two groups and be cancelled out. There might be a 
great deal of truth in the statement with regard to the 
quality of the metal base. If there was—and he 
really did not accept it without more proof—then why 
was not serious research work undertaken with regard 
to it? If there was something wrong in the metal 
base, then a right base should be provided. 

Answering Mr. Hallsworth, standards may have been 
set in the past, but if the standards were wrong, well 
it was just too bad. The Authors were not attaching 
blame to the conditions which prevailed at one time, 
but it was correct to state that more was now known 
about the standards. which should be adopted. Had 
it been possible to use such standards many years ago 
it might have been possible to avoid the present 
trouble. There was a small detail with regard to the 
thermometer pocket. It was just an ordinary thermo- 
meter pocket, and it had had a nasty blow. The 
enamel coat was no thicker. On the point of operating 
temperatures, it would be used at a temperature not 
exceeding 200 deg. C. 


Instructing the Foundries 

Mr. Price was thinking in terms of the cast-iron 
vessels. In the illustrations shown on the screen he 
did not notice whether the ground coat was used. 

Mr. HEELEY replied that it was a ground coat. 

Mr. PRIcE said he handled quite a quantity of such 
jobs; fortunately or unfortunately, according to the 
way Mr. Heeley placed the blame. Mr. Heeley had 
asked why a serious attempt was not made to solve 
the problem, but many present would very much like 
to do so. Were they to go to a foundry and say, 
“You must do this,” or “You must do that?” If 
the foundry sent a job along it had to be carried out. 
It was not possible to dictate what should be done by 
the foundry. 

He was not concerned about the abnormalities of 
enamelling an iron to a degree. He suggested that, 
by means of THE FOUNDRY TRADE JOURNAL or some- 
body else, people should be given a rough idea of 
some of the fundamental principles which had to ‘be 
followed in factories engaged in making cast iron for 
vitreous enamelling purposes. He did not mean by 
circulating four or five pages of printed matter, but 
just briefly to state the things they could use or should 
not use, and, roughly, how to carry out the work. 
The information should be given in a constructive way, 
and be couched in brief terms. He did net wish to 
suggest that the industry should adopt a dictatorial 
attitude towards any foundry. 

Mr. J. H. Gray thought the Paper had given 
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enamellers a shock. The manufacturer often talked 
glibly about acid-resisting enamels, but every enameller 
knew that when acid-resisting enamels were used on 
cast iron it was more difficult to work. It was for 
that feason, he thought, that- everyone who was 
interested in the manufacture of enamel at the present 
time was also interested in the manufacture of easy- 
working acid-resisting enamel. He thought, to be 
honest, the reason that Mr. Heeley was able to present 
these problems, and perhaps he was right in saying 
getting very little satisfaction from some enamellers, 
was because it was a specialised job. They had not 
taken sufficient interest in that specialised job. He 
did not think it- called for a great deal of research 
work for its’ solution. 

Mr. BrapsHAW would like to endorse Mr. McKillip’s 
statement; it was really what he would have liked to 
have said himself. He had seen enamelling being done 
by two or three makers, and he found the method of 
putting the dust on was crude. 


Mr. Reed had mentioned about getting inside a 
vessel. A good deal of that work was done at the 
end of a 15 ft. rod, to which there was probably 


attached a vibrator to allow the dust to go through 
the sieve. It was found that most trouble occurred 
with convex surfaces, that was to say, on small radii 
at the entrance of branches to vessels or the radius 
of covers. 


Vote of Thanks 

Mr. W. S. GRAINGER, in proposing a vote of thanks 
to the Authors for their extremely instructive and 
interesting Paper, said it had been openly illustrated 
that with respect to both cast and sheet iron there was 
something wrong. No one could be blamed for say- 
ing: “I don’t care what enamel you put on, how you 
make it, or how you get into the vessel to spray it; 
all I want is a vessel which will meet my require- 
ments.” An opportunity to do something had now 
been generously presented to vitreous enamellers by a 
competitor, namely, rubber. Perhaps by a fittle careful 
research, the goods could ‘be delivered by the enamel- 
ling industry. He would like to ask the lecturers if 
they supplied the blanks to be enamelled. 

Mr. HEEtey replied they did not. 

Mr. GRAINGER said that that only made it more 
emphatic there should be close collaboration between 
the enameller and the supplier, of the blank, whether 
sheet or cast iron. 

The vote of thanks was carried unanimously by 
acclamation. 

In responding, Mr. HEELEy referred to vessels into 
which a man could only just get his head, and said his 
industry would try and re-design them, and produce 
one of larger aperture. Collaboration was the one 
thing which was going to get everyone on right lines. 
In connection with acid-resistant materials, he felt that, 
by means of collaboration, an enamel coating could 
be supplied which would stand up to service. 





ACCORDING TO Mr. D. J. Reese, of the U.S. War 
Production Board, the American ferrous foundry in- 
dustry melted in 1944 no less than 20 million tons of 
metal for pouring into castings. 


FOUNDRY TRADE 


JOURNAL 305 


VISCOSITY OF OPEN-HEARTH SLAGS 


While viscosities of blast-furnace slags have been 
studied in this country, in Germany and in U.S.A., 
so far remarkably little work has been done on the 
viscosity of open-hearth furnace slags. This is due 
to difficulties associated- with atmosphere control and 
with the attack of FeO on the refractories. A study 
of the viscosity of open-hearth slags and, in particular, 
acid slags was therefore commenced by HELEN 
Towers, B.Sc., A.R.T.C., and JAN M. Gworek, 
A.R.T.C., whose work is embodied in a Paper entitled 
“Slag Systems,” presented to the West of Scotland 
Iron and Steel Institute. A new apparatus was de- 
signed for the purpose, and the authors state as the 
result of their experiments that all the evidence points 
to the fact that there is a range of liquid immiscibility 
in the MnO-AI,0,-SiO, system near the rhodonite com- 
position. The addition of FeO removes the immisci- 
bility by increasing the basicity, until the slag is of 
such a composition that rhodonite is no longer the 
primary phase. In this region of immiscibility 
viscosity determinations have no real meaning. The 
effect of Al,O, upon other compositions is to cause 
an initial increase in viscosity with additions up to 
10 per cent., but with further increases up to 15 per 
cent. the viscosity is reduced to the ordtr of that given 
by slags with no alumina additions. 








PICKLING IN THE VITREOUS ENAMELLING 
INDUSTRY 


(Continued from page 298.) 


tration of iron was never reached. The vat lasted 
about two months or a litile more. The amount of 
acid used was small, because there was only a small 
amount of iron oxide removed. 

The CHAIRMAN announced that the time allotted for 
the discussion had been exceeded, and therefore he 
invited any other members of the conference who 
wished to ask questions to send them to the secretary 
in written form. He was quite certain Mr. Swindin 
would answer them in his own particular naive way. 
Personally, he was much interested in the de Lattre 
process, which he had seen in operation in Belgium 
before the commencement of hostilities. He had bene- 
fited very much also by a perusal of the Paper pre- 
pared by Messrs. Winterbottom and Read, published 
in the “Journal of the Iron and Steel Institute,” on 
Sao of pickling. The Paper was published 
in ! 

A hearty vote of thanks was unanimously accorded 
to Mr. Swindin for his extremely interesting and in- 
structive contribution to the proceedings. 

Mr. SWINDIN in responding to the vote of thanks, 
said it had been a great pleasure to him to state his 
reminiscences. He had only been yarning about the 
work of a lifetime. Having been engaged on large- 
scale research ali his life, he had now been able to 
state one little result from it. 
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ALUMINIUM COMPANY’S WARTIME 
EXPANSION 


MEETING INCREASED DEMANDS 


Speaking of the company’s wartime activities at 
the annual meeting held recently, Mr. R. W. Cooper, 
chairman of the British Aluminium Company, Limited, 
said that the internal increase in the production of 
aluminium was an urgent matter, and this they accom- 
plished as far as possible by completing their Lochaber 
scheme, increasing their output at Kinlochleven by the 
utilisation of transmitted power, and by erecting and 
managing a plant on behalf of the Government where 
power was obtained from a steam station. They were 
also associated with two further developments for the 
production of the metal by the use of transmitted 
power. With the exception of the Lochaber hydro- 
electric extension, all those additional producing units 
had to be closed down last year on account of the 
coal situation, and there appeared to be little likelihood 
of those plants being restarted. 

To meet the additional production of aluminium it 
was necessary to increase the supply of alumina, and 
for this purpose their latest chemical factory at 
Newport, Mor, was materially enlarged and minor 
extensions carried out at their Burntisland and Larne 
alumina works. At the outbreak of war they had large 
stocks of the raw mineral, bauxite, which they had 
built up over a period of years, and it was extremely 
beneficial for the company that they had looked ahead, 
as the supply of French bauxite necessarily stopped in 
1940. Those stocks afforded a considerable relief to 
“the acute shipping situation in the early stages of the 
war, and enabled them to maintain full production 
pending replenishment of stocks from Empire sources. 
By far the most important of those consisted in the 
development.of extensive deposits which they owned, 
but which had not previously been utilised. 

Extensive work was undertaken for the opening up 
of those deposits, for the conveyance of the ore to a 
port and for its loading into vessels. Similarly they 
were carrying considerably greater stocks of other 
essential raw materials than those normally held. 

By far the largest demand for aluminium and its 
alloys was in fabricated form, particularly for aircraft 
construction. This necessitated very considerable 
dditions to their own and to the other fabrication 
facilities existing in the country prior to the war. Their 
rolling mills at Milton and Warrington were largely 
extended, and a new factory put down at one of these 
works to provide for the heat-treatment of high- 
strength alloys. In addition, they had designed and 
erected an entirely new rolling mill, which was the 
largest of its kind in the country. 

They had been subjected to a number of enemy 
attacks at several of their works, and more particu- 
larly those isolated in the Highlands. The damage 
done was, however, slight, and interference with pro- 
duction negligible. 


Telegraph Construction & Maintenance—Final 
dividend of 5%, making 10% (same). 
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NEWS IN BRIEF 


THE Brit ENGINEERING WoRKS, LIMITED, is being 
wound up voluntarily. Mr. R. O. McArthur, Rise- 
holme, St. Omer Ridge, Guildford, is the liquidator. 


CHAPMAN & Hosss, London representatives of 
William Jessop & Sons, Limited, and J. J. Saville & 
Company, Limited, have reopened their offices at 109, 
Kingsway, London, W.C.2. 


A MINISTRY OF SuppLy factory at Workington which 
has been allocated to the Distington Hematite Iron 
Company, Limited, for peacetime production, will be 
used for the making of underground mine cars. 


THE TURNOVER OF THE Coventry Gauge & Tool Com- 
pany, Limited, in 1944 was more than five times that 
of 1938. The number of their employees had grown 
from approximately 750 in 1938 to approximately 
5,000 in 1944. 


SLico Founpry, which had been closed for six 
months, has been reopened. The closing down was 
caused by the shortage of raw materials—chiefly pig- 
iron, which had been imported from England till last 
summer, wher. the supply ceased. American pig-iron 
is now being used. 

THE MERSEYSIDE SOCIETY OF INVENTORS, whose acti- 
vities have been restricted during the last five war 
years, has now been re-formed, under the chairman- 
ship of Mr. Chris. Drabble, A.M.I.Mech.E., 
A.M.LA.E., of 10, Ashton Drive, Hunt’s Cross, Liver- 
pool. Mr. Drabble is also a member of the Institute 
of British Foundrymen. 

THE BRITISH OXYGEN COMPANY, LIMITED, is propos- 
ing to issue 1,000,000 cumulative second preference 
shares of £1 each. At the last meeting the chairman 
stated that, while it was the aim of the directors to 
meet normal extensions out of profits and reserves, 
they thought certain major developments should be 
provided from the capital structure. 


IN AN ADDRESS to Press representatives on the occa- 
sion of a visit to the Preston works of the English 
Electric Company, Limited, Sir George H. Nelson, 
chairman and managing director, said that they had 
produced more than 3,000 bombers at their Preston 
works alone during the war. The company intended 
to continue in the aircraft field after the war as a 
part of their regular activities. 


THE ENGINEERING EMPLOYERS have rejected the claim 
of the unions in the industry for a substantial advance 
of the base rates of men’s and boys’ wages and also 
the claims, first presented last September, for a 40-hr. 
working week at the end of hostilities and for pay- 
ment for statutory holidays and 12 days’ annual holi- 
day with pay. Mr. J. Tanner, speaking for the engi- 
neering joint trades movement, said that the dispute 
on the wages claim would be reported to the Ministry 
of Labour so that it might be referred to the National 


‘Arbitration Tribunal. The claims for the 40-hr. week 


and payment for statutory holidays and for 12 days’ 
annual holiday with pay would be reviewed by the 
joint trades movement. 
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The High-Quality 
Iron for High-Duty 
Castings. 


Made in seven standard 
grades or to individual 
requirements, this iron 
has a close grain structure 
and fine graphitic carbon 
content. It replaces 
y)) Hematite, and tones up 
high phosphorus irons. 


We also make Dale 
Refined Malleable Iron to 


any required specification. 
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PERSONAL 


Mr. H. PuRSLOVE BARKER, previously engineering 
director, has been appointed deputy managing direc- 
tor of Parkinson & Cowan, Limited. 


Mr. HowarpD JAMES THOMPSON, governing director 
of Thompson Bros. (Bilston), Limited, Bradley Engi- 
neering Works, has been elected president of the Wol- 
verhampton Chamber of Commerce. 


Mr. A. S. D. Barrett has left Imperial Chemical 
Industries, Limited, Billingham Division, to join W. 
Edwards & Company (London), Limited, scientific 
apparatus manufacturers, etc., as technical director. 

Mr. H. N. BuTLeER has been appointed by the 
Minister of Supply to be Director of Supplies (Special) 
in place of the late Mr. R. R. Wilkins. Mr. Butler 
has been Deputy Director of Supplies (Special) for the 
past two years. 

Mr. T. J. Tart has relinquished the position of 
secretary to Thomas Bolton & Sons, Limited, Mersey 
Copper Works, Widnes, Lancs, and has been appointed 
a director of the company. Mr. J. A. FOouLps, assis- 
tant secretary, succeeds Mr. Tait as secretary. 


Mr. C. S. BENNETT has resigned his position as 
chairman and his seat on the board of Gibbons (Dud- 
ley), Limited, manufacturers of gas retorts, fireclay 
and silica goods, after 55 years’ service. Lt.-Co. 
W. E. Gippons succeeds Mr. Bennett as chairman. 

ENGINEER REAR-ADMIRAL J. KINGCOME has been pro- 
moted to Engineer. Vice-Admiral and appointed Engi- 
neer-in-Chief of the Fleet in succession to ENGINEER 
ViceE-ADMIRAL SIR FREDERICK R. G. TURNER, who has 
had to relinquish the appointment because of ill-health. 


Mr. MARSHALL BENNETT, who began work in Shef- 
field with Vickers, Limited. now English Steel Cor- 
poration, Limited, in 1899, and stayed with the firm 
until he was appointed a technical inspector on the 
Ministry of Labour’s Man-power Board in 1940, has 
retired from that position. 


Mr. A. J. CROCKER, works manager of C. A. Par- 
sons & Company, Limited, engineers, ironfounders, 
etc., of Heaton Works, Newcastle-upon-Tyne, for 32 
years, has retired after 49 years with the company. 
He has received a presentation from Mr. F. G: H. 
Bedford (chairman) on behalf of the officials and staff. 


Mr. W. B. PICKERING, who has retired from the 
positions of director and commercial manager of Had- 
fields, Limited, has received a presentation on behalf 
of the commercial staff and representatives of the com- 
pany. Twenty-five members of the staff who had been 
associated with him for over 30 years were among 
those present at the gathering. 


Mr. FRANK K. Hopson, who is well known to the 
older generation of Sheffield metallurgists, has just 
been appointed chief technical adviser to the Insti- 
tuto de Fomento Industrial at Bogota, Columbia, 
where he will be engaged on new industrial installa- 
tions, including a new hydro-electric station, steel- 
works and chemical plant. He has recently been 
technical adviser to the Brazilian Government. 
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Mr. S. J. HARLEY, formerly Controller of Jigs, Tools 
and Gauges, Machine Tool Control, Ministry — of 
Supply, has been appointed Technical Controller of 
the Machine Tool Control. He will-be responsible 
to the Director-General of Machine Tools for all the 
technical aspects of the work of the Machine Tool 
Control and will be concerned with technical matters 
relating to all types of machine tools, jigs, and 
gauges as well as the other industrial plant and equip- 
ment for which the M.T.C. is the production authority. 


SiR Murray Morrison was unable to attend the 
annual meeting of the British Aluminium Company, 
Limited, on March 27, owing to an attack of pneu- 
monia, from which he is recovering. It is fifty years 
since he joined the company, the original prospectus 
of which was issued on December 18, 1894. Last 
week’s meeting was the only one he had missed during 
his long association with the company. Sir Murray 
retired from*his position as managing director as from 
March 31, but he retains his seat on the board and 
the deputy-chairmanship. THe Hon. G. CUNLIFFE and 
Mr. G. Borex have been appointed joint managing 
directors. 


Mr. A. M. HaGart has been appointed general 
manager of the South African Iron & Steel Indus- 
trial Corporation, Limited (Iscor), He was born in 
Scotland in 1896 and went to South Africa in 1902. 
In 1924 he joined the staff of the Electricity Supply 
Commission, and was appointed assistant commercial 
manager in 1928. In 1932 his sérvices were lent by 
the Commission to Iscor for the purpose of under- 
taking liaison work, on Iscor’s behalf, in London; and, 
on his return to South Africa in 1934, Mr. Hagart 
joined the Iscor staff as assistant commercial mana- 
ger. He was appointed commercial manager, Johan- 
nesburg, in 1937, and general business manager in 
1942. Mr. Hagart is also chairman of the Steel Sales 
Company of Africa (Pty.), Limited, and a director of 
the Union Steel Corporation (of South Africa), 
Limited, the I.B.L. Sheet Sales Company (Pty.), 
—- and the Rhodesian Steel Sales Company, 

imited. 





SECTIONAL ALUMINIUM HOUSE 
APPROVED 


The Ministry of Works announces that the 
aluminium house designed by the Aircraft Industries 
Research Organisation on Housing has now passed its 
technical tests. Modifications in design and con- 
struction are being made so that manufacture can start 
as soon as the Ministry of Aircraft Production can 
allot the factory capacity. 

The aluminium house is made in four sections, each 
complete in itself. Within a few hours of their 


arrival on the site, these four sections are coupled 
by interlocking fastenings, and when the services 
have been joined up the house is ready for occupation. 
The house is about the same size as other approved 
types of temporary houses. 
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Patch 


WORN FURNACE BRICKWORK 


 Wurax Nol 


PLASTIC. FIREBRICK 
COMPOSITION 


a4),1- 





() ] S HEN quick repairs to 
‘ €X/ worn furnace brickwork 
are required, Durax No. 1 
provides an excellent patching 
medium. It is supplied in a 
stiff, plastic condition ready for 
use. It possesses exceptionally 
high refractoriness, negligible 
shrinkage on drying, and good 
resistance to thermal shock. 
Durax No. 1 is also frequently 
used as a rammed monolithic 
lining in small size furnaces, such 
as crucible furnaces, owing to 


the ease of installation — the 

G e | e Yr ad i avoidance of special shapes—and 

4 because it provides a _ strong, 

R e f Yr a Cc t oO Fr I e & durable structure. Users who 


require further information con- 
LIMITED cerning the uses of Durax No. 1 


GENEFAX HOUSE, SHEFFIELD, 10 — should communicate with the 
97 TELEPHONE: 31113 (6 LINES) G.R. Technical Department. 






FIREBRICKS - BASIC BRICKS - ACID-PROOF MATERIALS - CEMENTS 








PLASTICS + INSULATION - SILICA BRICKS SILLIMANITE + SANDS 
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COMPANY RESULTS 


(Figures for previous year in brackets.) 

Vulcan Foundry—Dividend of 5% (same). 

William Beardmore—Final dividend of 7% (same), 
making 10% (same). 

Manganese Bronze & Brass—Final dividend of 
174%, making 25% (same). 

Coventry Machine Tool Works—Final dividend of 
4.8%, (same), making 8% for the year (same). 

Glover & Main—Net revenue for 1944, £55,924 
(£54,832); a final dividend of 10%, making 15% (same) 


and a bonus of 74% (same); forward, £40,795 
(£37,026). 
Lanarkshire Steel—Net profit for 1944, £58,780 


(£54,654); to depreciation, £40,000 (same); to reserve, 
nil (£5,000); directors’ fees, £600 (same); dividend of 
124% (same); forward, £41,146 (£42,778). 

Blythe Colour Works—Trading profit for 1944, after 
depreciation, £56,393 (£25,762); taxation, £29,967 
(£14,250); dividend of 30% (5%); to general reserve, 
£6,000 (£5,000); forward, £12,621 (£6,444). 

Associated Electrical Industries—Net profit for 1944, 
after contingencies, taxation, depreciation, etc., £467,543 
(£459,971); ordinary dividend of 10% (same); to special 
reserve, £150,000 (same); forward, £19,145. 

Sir William Arrol—Net profit, after tax, for 1944, 
£55,549 (£51,645); dividend of 15% (same) and a bonus 
of 10% (same); supplementary pensions for the staff, 
£25,000 (£20,000 reserved for contingencies); forward, 
£53,526 (£52,862). 

Vickers-Armstrongs—Profit for 1944, after taxation, 
reserve for post-war reorganisation and other con- 
tingencies, £1,709,624 (£1,655,166); to depreciation, 
£850,000 (same); dividend of 6%, tax free, £471,865 
(same); forward, £395,918 (£326,653). 

Vickers—Profit for 1944, £1,051,732 (£1,052,969); 
debenture interest, sinking fund, and directors’ fees, 
£68,984 (£68,850); to contingencies reserve, £250,000 
(same); final dividend of 6%, making 10%, £184,733 
(same); forward, £1,010,434 (£897,626). 

Engineers & Ironfounders—Profit for 1944, £5,469; 
dividend, gross, on the 7% cumulative preference 
shares, £1.805; interim dividend of 24%, £322; final 
dividend of 74%, £967; bonus of 1s. a share, £645; to 
general reserve, £1,000; forward, £7,680. 

Newey & Tayler—Dividends from subsidiary com- 
panies and other receipts, less expenses, for 1944, 
£22,425 (£21,174); preference dividends, £5,000 (£4,501); 
interim dividend of 24%, £3,250 (same); final dividend 
of 74%, £9,750 (same); forward, £11,403 (£6,978). 

Parker, Winder & Achurch—Net profit for 1944, 
after directors’ fees, depreciation, taxation, etc., £16,705 
(£16,140); preference dividend, £660 (same); ordinary 
dividend of 10% (same) and a bonus of 10% (5%); to 
war contingency reserve, £5,000 (same); forward, 
£24,996 (£22,052). 

Bruntons (Musselburgh)—Trading profit for 1944, 
£37,728 (£37,298): other income, £10,548 (£9,024); war 
damage premiums, £1,434 (£2,389); staff pension 
premium, £1,334 (£1,061); directors’ fees, £1,000 (same); 
net profit, £44,709 (£41,873); ordinary dividend of 20%, 
£25,000 net (same); 6% cumulative preference dividend, 
£7,500 (same); forward, £43,602 (£31,393). 
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Gibbons (Dudley)—Net profit for 1944, after taxa- 
tion and depreciation, £30,665 (£33,806); preference 
dividend; £2,100 (same); ordinary dividend of 10% 
(same) and a bonus of 5% (same); to further directors’ 
fees, £900 (same); written off buildings and plant, 
£3,000 (same); to reserve for deferred renewals and 
repairs, £10,000 (same); to reserve fund, £5,000 (same); 
forward, £21,888 (£22,254). 





OBITUARY 


Sir Epwarp BoyLe, who died on March 31, aged 
66, was a director of Richard Thomas & Baldwins, 
Limited. - 


Mr. CHARLES E. LATHE, managing director of C. 
Lathe & Company, Limited, Moat Foundry, Tipton, 
died on April 3. He was 75. 


Mr. JAMES GOSLING, one of the founders of Gos- 
ling & Gatensbury, Limited, potters’ engineers and 
ironfounders, Hanley, Staffs, died recently, aged 76. 

Mr. JAMES ROBINSON, a director of Mather & Platt, 
Limited, electrical and textile engineers, etc., of Man- 
chester, has died. He was 76. He entered the works 
of the firm as an apprentice over 60 years ago and 
eventually became managing director of the depart- 
ment responsible for the production of bleaching, dye- 
ing, and finishing machinery. In this branch of the 
industry he achieved a unique position. There was 
no textile-producing country which he had not visited, 
and in all parts of the world he was recognised as an 
authority. He was a member of the Post-war Indus- 
trial Reconstruction Committee (Manchester Group). 
Mr. Robinson was a foundation member of the Man- 
chester Engineers’ Club, and he served for many years 
as chairman of its committee. 





MACHINERY, PLANT AND 
APPLIANCES CONTROL 


The Machinery Licences Division of the Board of 
Trade has now been merged with the Industries and 
Manufactures (Engineering) Department. In future all 
applications for licences to supply controlled goods 
under the Machinery, Plant and Appliances Orders, 
and all related correspondence, should be addressed to 
the Assistant Secretary, Industries and Manufactures 
(Engineering) Department, Board of Trade, Millbank, 
London, S.W.1. 





Mr. HuGH Datton, President of the Board of 
Trade, who made a tour of the industrial North-East 
of i:ngland area recently for private consultations with 
leading industrialists and workers’ leaders, said that 
some 30 industrial firms, giving direct employment to 
more than 20,000 workers, were going to the dis- 
trict and local firms had decided upon important post- 
war extensions. The Minister of War Transport had 


authorised him to say that the plan for a Tyne tunnel 
from Jarrow to Wallsend would, on its merits, come 
high among major schemes of road development, 
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SANDSLINGERS 
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EXPRESS RAMMING 
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Sturdily built to withstand the most 

arduous conditions of foundry practice, 

the Sandslinger can speed your output 
and reduce costs. 
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Raw Material Markets 





IRON AND STEEL 


The new licensing period has opened with a brisk 
demand for all grades of pig-iron. Foundries are 
freely specifying high-phosphorus grades, and although 
the position at the engineering and allied foundries 
varies considerably, the overall demand for low- and 
medium-phosphorus grades is sufficient to ensure a 
ready absorption of the output. The stringency in re- 
gard to hematite steel persists, and only for specially 
authorised purposes is its use permitted. But users 
are now more hopeful of an early expansion of pro- 
duction which will permit them to revert to their accus- 
tomed pre-war ventures. 

Makers of bar iron begin the second period with a 
substantial volume of work in hand. Notwithstand- 
ing the sluggish flow of orders from the shipyards, 
there is a considerable demand for small sizes, and 
No. 3 and No. 4 iron bars are attracting more atten- 
tion. 

Re-rollers engaged on light sections, bars and strip 
are rapidly overtaking their commitments. It seems 
probable that the pause is only of a temporary charac- 
ter. At all events, the quieter conditions have not 
yet been reflected in any abatement of the pressure for 
either primes or defective billets, while makers of 
sheet bars are experiencing the greatest difficulty in 
keeping pace with an ever-expanding call for supplies. 
Stocks of defective bars are now being rapidly reduced, 
and although, as yet, none of the sheet mills has been 
held up by lack of material, the maintenance of sup- 
plies is a source of some anxiety. < 
- Rollers of heavy steel plates still complain of the 
shrinkage of specifications from the shipyards, but 
other industries, such as the locomotive and wagon 
builders, boiler makers, etc., are buying freely, and it 
is understood that a few export orders have been 
placed. There is also a little more interest in heavy 
joists and sections, although production is still on a 
restricted scale. 

The brightest feature of the steel trade is the pheno- 
menal demand for light sheets, for which the mills 
are now only accepting orders for the third period, 
while the demand for galvanised sheets far exceeds the 
present capacity of the industry. Wire mills are also 
working under extreme pressure, and a large rin of 
steady employment is assured for the mills engaged 
on colliery and railway material. 
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NON-FERROUS METALS 


The non-ferrous metals market is quietly ticking 
over, which is all it can do in present circumstances. 

It is interesting to note in a report from the U.S. 
Office of War Information that in 1937 400 tons were 
extracted from copper deposits in Free China; in 1940 
the amount was 1,000 tons, and between July, 1943, 
and March, 1944, 573 tons of refined and crude copper 
and 600 tons of electrolytic copper were produced. 

It is possible that reasonably soon the progress of 
the Forces in Burma will bring about the recovery of 
the Burmese tin mines from the Japanese. However, 
these mines do not produce a great deal and it will 
probably take some time to get them going again to 
any satisfactory extent. Latest statistics from Canada’s 
Dominion Bureau of Statistics show that during 1943 
the imports of tin were more than halved. A final 
note of interest in the tin market is the possibility that 
the Ministry of Supply’s three months’ notice of ter- 
mination of contract may necessitate the closing of the 
black tin mines of East Pool & Agar. 

Zinc is now, after nearly five years, being imported 
by the Continent in substantial tonnages. America is 
likely to remain a large importer, much larger than in 
pre-war days, when a high tariff protected the domestic 
zinc-mining industry. The imports from June, 1940, 
to November, 1944, were approximateiy 1,420,000 tons. 
Some 11,000 short tons of zinc, it is reported officially 
by the U.S.A., were used in new building construc- 


..tion in 1944, and 2,101 tons in the first quarter of this 


year. 





SPEAKING AT the annual meeting of John Baker & 
Bessemer, Limited, Mr. George Baker, managing direc- 
tor, said that a few months ago they thought they had 
done with munition work and in the shell forges there 
was some dispersal of labour, but the demand revived 
and they had now more shell work on hand than ever. 
The recovery of their export trade and the difficulty 
of the transition period were interlocked problems. 
In the transition period they might expect a large de- 
mand for railway material and with the possibility of 
low output during that period it would be a real diffi- 
culty to keep their customers satisfied. But, here again, 
it would have to be done somehow; the surest way of 
losing their export market was to be in a position 
where they could not supply their overseas customers’ 
demands. When the slump came, as come it would, 
sooner or later, they could scrap the old plant and 
have the benefit of the new. 








Alex. Findlay & Co. 


Structural Engineers, Motherwell, Scotland 


Head Office : MOTHERWELL, N.B. 
. { FINDLAY, MOTHERWELL. 
Telegrams: { FINDLA, PHONE, LONDON. 





London Office : 52/4, HIGH HOLBORN, W.C. 


STEEL BRIDGEWORK 
BUILDINGS * ROOFS 
GIRDERS ° ETC. 
Steel Pithead Frames 
Steel Wagon Underframes 
: Speciality: Stamped Steel Floor Troughing 


Ltd. 











